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(57) ABSTRACT 

When detecting a signal from a communication network, 
signal detection is performed corresponding to the charac 
teristics of a communication apparatus of a communication 

partner and the characteristics of the communication net 
Work, and to prevent erroneous detection of a signal due to 
a voice or the like. More speci?cally, using a tone detection 
function of a modem of a communication unit, a control unit 
determines if a signal of at least one period has been detected 
in accordance With detection parameters, i.e., a frequency, a 
level, and an on-time and an off-time, Which correspond to 
a tone signal to be detected and Which can deal With 
variations in the characteristics of the signal. When a signal 
of at least one period has been detected, changed detection 
parameters are calculated and set by adding margins to the 
frequency, the level, and the on-time and the off-time of the 
detected signal, and a signal of at least one period is again 
detected using the neWly set detection parameters. 
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COMMUNICTION APPARATUS FOR DETECTING 
A SIGNAL FROM A COMUNICATION NETWORK 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a communication 
apparatus for detecting a signal from a communication 
netWork. 

[0003] 2. Description of the Related Art 

[0004] Facsimile apparatuses for detecting various kinds 
of tone signals and control signals from a netWork are 
present as conventional apparatuses of this kind. Some 
conventional facsimile apparatuses have an automatic call 
ing function, an automatic call-receiving function, a function 
of connecting a call to a message-receiving telephone set, 
and the like, and perform desired processing by identifying 
various kinds of tone signals transmitted from a sWitch 
board, a voice or various kinds of control signals transmitted 
from an operator of a communication partner or a commu 

nication apparatus of the communication partner, respec 
tively, and a voice response message transmitted from a 
message-receiving telephone set or according to a voice 
response function provided in the facsimile apparatus, and 
the like. In such conventional apparatuses having knoWn 
signal formats, information (parameters) for detecting a 
signal, such as a frequency, an on-time and an off-time, and 
the like, is set in consideration of variations in the charac 
teristics of a communication netWork, and a signal having 
parameters Within a detection range is monitored. 

[0005] In the conventional facsimile apparatuses, since a 
detection frequency, and an on-time and an off-time of a 
signal are set in consideration of variations in the charac 
teristics of a communication partner’s apparatus and the 
characteristics of a communication netWork, a large margin 
is set for an actual signal. Accordingly, a voice transmitted 
from an operator of a communication partner, or a commu 
nication parnter’s apparatus, a voice response message 
transmitted from a message-receiving telephone set con 
nected to the facsimile apparatus, or according to a voice 
response function of the facsimile apparatus, or the like is 
erroneously detected as a tone signal or a control signal to 
be detected, resulting in a misoperation of the apparatus. 

SUMMARY OF THE INVENTION 

[0006] The present invention has been made in consider 
ation of the above-described problems. 

[0007] It is an object of the present invention to provide an 
improved communication apparatus. 

[0008] It is another object of the present invention to 
provide a communication apparatus Which can perform 
signal detection corresponding to variations in the charac 
teristics of a communication apparatus of a communication 
partner or in the characteristics of a communication netWork 
When detecting a signal from the communication netWork. 

[0009] According to one aspect, the present invention 
Which achieves these objectives relates to a communication 
apparatus for detecting a signal from a communication 
netWork. The apparatus includes detection means for detect 
ing a signal of one period in accordance With preset detec 
tion parameters, and changing means for changing the 
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detection parameters based on the signal detected by the 
detection means, the detection means then detecting a signal 
of one period in accordance With the changed detection 
parameters. 

[0010] According to another aspect, the present invention 
Which achieves these objectives relates to a communication 
method for detecting a signal from a communication net 
Work. The method includes the steps of detecting a signal of 
one period in accordance With preset detection parameters, 
changing the preset detection parameters based on the 
detected signal, and detecting a signal of one period in 
accordance With the changed detection parameters. 

[0011] The foregoing and other objects, advantages and 
features of the present invention Will become more apparent 
from the folloWing detailed description of the preferred 
embodiment taken in conjunction With the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram illustrating the con?gu 
ration of a facsimile apparatus according to an embodiment 
of the present invention; 

[0013] FIG. 2 is a diagram illustrating the con?guration of 
a communication unit shoWn in FIG. 1; 

[0014] FIG. 3 is a diagram illustrating tone signals 
detected during an automatic call (dialing); 

[0015] FIG. 4 is a diagram illustrating tone-signal detec 
tion parameters and an outline of detection; 

[0016] FIG. 5 is a ?oWchart illustrating the control opera 
tion during an automatic call (dialing); and 

[0017] FIG. 6 is a ?oWchart illustrating the control opera 
tion in tone detection processing. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0018] A preferred embodiment of the present invention 
Will noW be described in detail With reference to the draW 
ings. 
[0019] In the embodiment, a description Will be provided 
illustrating a facsimile apparatus as a communication appa 
ratus. 

[0020] FIG. 1 is a block diagram illustrating the con?gu 
ration of a facsimile apparatus according to the embodiment. 

[0021] In FIG. 1, a control unit 1 includes a micropro 
cessor and the like, and controls the entire apparatus in 
accordance With programs stored in a ROM (read-only 
memory) 7. 

[0022] A memory 4 is used for storing data of various 
kinds of constants input from various kinds of keys of an 
operation unit 3 by the operator, variables used When the 
control unit 1 performs various kinds of processing, read and 
recorded image data, and the like. Data is read from or 
Written in the memory 4 Whenever necessary. 

[0023] A display unit 9 displays guidance When perform 
ing an operation, such as registration or the like, and the state 
of the apparatus, such as various kinds of Warnings, time and 
the like. 
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[0024] A reading unit 2 performs a reading operation, and 
includes a scanner for performing scanning in units of a line, 
and the like. Arecording unit 5 performs a printing operation 
of an image signal, and various kinds of reports, such as the 
constants of the apparatus, and the like. 

[0025] A communication unit 6 includes a modem, an 
NCU (network control unit) and the like, and performs data 
communication or conversation in a state of being connected 
to a communication netWork and an attached telephone set. 

[0026] FIG. 2 is a block diagram illustrating the con?gu 
ration of the communication unit 6. 

[0027] In FIG. 2, there are shoWn a communication net 
Work 101, and a sWitching circuit 103 for sWitching a 
communication line. The sWitching circuit 103 controls 
connection to the communication netWork 101 by perform 
ing sWitching betWeen a telephone set 107 and a modem 
106. 

[0028] The modem 106 is connected to the sWitching 
circuit 103 via a 2-line/4-line conversion circuit 105, and 
performs modulation of a transmitted signal, demodulation 
of a received signal, and detection of an effective ringing 
signal by monitoring the output of a ringing-signal detection 
circuit 104. 

[0029] FIG. 3 is a diagram illustrating various kinds of 
signals to be monitored When performing an automatic call 
according to an automatic dialing function. 

[0030] When performing an automatic call, it is necessary 
to discriminate among various kinds of signals transmitted 
from a sWitchboard after a dial call, a voice signal provided 
in conversation, a facsimile-communication control signal, 
and the like. Since signals transmitted from the sWitchboard, 
such as a DT (dial tone), a SDT (second dial tone), a BT 
(busy tone) and the like, are generally tone signals (chords, 
inclusive of an AM type), means (a con?guration) for 
detecting a tone signal is required When performing an 
automatic call. Since a transmission-control-procedure sig 
nal (DIS or the like) is transmitted When the communication 
partner is a facsimile apparatus, means for detecting such a 
signal (using a modem) is also required. When the commu 
nication partner is a person, it is necessary to prevent an 
erroneous operation caused by misrecogniZing a voice as 
such a signal. In general, the energy of a voice signal is 
distributed Within a voice Zone Which includes the frequency 
components of the above-described signi?cant tone signal. 
The period of a voice signal is irregular. Hence, in this 
embodiment, instead of actively monitoring a voice, a 
detected signal Which is different from the above-described 
signals is assumed to represent a voice. 

[0031] FIG. 4 is a diagram illustrating parameters of a 
tone signal and an outline of detection. 

[0032] In FIG. 4, maximum and minimum times are 
determined for both an on-time and an off-time of a signal. 
It is assumed that a signal of one period has been detected 
When an on-time and an off-time of a signal have consecu 
tively been detected. Actually, hoWever, as described above, 
the signal is continuously monitored for a plurality of 
periods in order to discriminate betWeen other signi?cant 
signals and a voice signal. The number of continuous 
detection operations is set to tWo or three in consideration of 
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the detection time, a period of transmission of a calling 
station identifying signal (CED), and the like. 

[0033] Next, the operation of the embodiment Will be 
described in detail With reference to the ?oWcharts shoWn in 
FIGS. 5 and 6. 

[0034] FIG. 5 is a ?oWchart illustrating the control opera 
tion executed by the control unit 1 When performing an 
automatic call. FIG. 6 is a ?oWchart illustrating the detail of 
tone-signal detection processing in the ?oWchart shoWn in 
FIG. 5. A control program for executing the processing 
shoWn in these ?oWcharts is stored in the ROM 7. 

[0035] In FIG. 5, When an instruction to start an automatic 
call (automatic dialing) has been performed through a ten 
digit keypad, a one-touch key, an abbreviation key or the like 
on the operation unit 3, then, in step S101, the control unit 
1 catches the communication netWork 101 and causes the 
sWitching circuit 103 to connect the communication netWork 
101 to the modem 106 side in response to the instruction of 
the start, in order to execute detection of a tone signal. 

[0036] Particularly When the apparatus is set so as not to 
monitor various kinds of tone signals from the sWitchboard 
before dialing, the processing of steps S101 and S102 is not 
performed, and the processing of transmitting a dial signal 
(a dial pulse signal or a tone dial signal) to the communi 
cation netWork 101 is performed in step S103. 

[0037] When monitoring a signal (DT/BT) transmitted 
from the sWitchboard before transmitting a dial signal, the 
control unit 1 executes the tone-signal detection processing 
shoWn in FIG. 6, and sets detection parameters for a tone 
signal in the modem 106 (operating in a tone-signal detec 
tion mode) in steps S201 and S202. The detection param 
eters include a center frequency, a bandWidth, a detection 
level, maximum and minimum on-times and off-times. 
When simultaneously monitoring a plurality of signals, 
parameters for respective signals are set. 

[0038] The control unit 1 also sets a maximum monitoring 
time period in addition to the above-described parameters, 
and determines in step S203 if the maximum monitoring 
time period has elapsed. If the result of the determination in 
step S203 is af?rmative, the tone-signal detection processing 
is terminated by holding information (state information) 
indicating that the monitored tone signal could not be 
detected. 

[0039] In step S204, the control unit 1 monitors an output 
from the modem 106 (operating in the tone-signal detection 
mode). When a signal has been detected in the output of the 
modem 106, the control unit 1 determines in step S205 if the 
detected signal is being measured. If the result of the 
determination in step S205 is af?rmative, the process pro 
ceeds to step S210, Where the measuring processing (the 
processing of measuring the on-time) is continued. 

[0040] If the result of the determination in step S205 is 
negative, the process proceeds to step S206, Where the 
off-time of the signal is settled. Then, in step S207, it is 
determined if the settled off-time is Within the maximum and 
minimum times of the preset off-time (Within a range equal 
to or larger than the set minimim time and less than the set 
maximum time, i.e., Within an effective off-time). If the 
result of the determination in step S207 is negative, the 
process proceeds to step S212, Where information relating to 
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signals detected until that time (count values of the number 
of operations of detecting off-times, and the number of 
operations of detecting on-times, and the like) is initialized. 
The process then returns to step S203, and the monitoring 
processing is continued. If the result of the determination in 
step S207 is af?rmative, the process proceeds to step S208, 
Where the value of a couner for counting the number of 
operations of detecting off-times is incremented. Then, in 
step S209, maximum and minimum times are neWly calcu 
lated by adding a margin to the detected off-time in order to 
set neW detection parameters. Then, in step S210, the control 
unit 1 starts measurement of the on-time, and the process 
proceeds to step S211. 

[0041] When a signal has not been detected from the 
modem 106 in step S204, the control unit 1 determines in 
step S213 if a signal is being measured. If the result of the 
determination in step S213 is negative, the process proceeds 
to step S218, Where measurement of the off-time is started. 
If the result of the determination in step S213 is af?rmative, 
the process proceeds to step S214, Where the on-time is 
settled. 

[0042] In step S215, the control unit 1 determines if the 
settled on-time is Within a range equal to or more than the 
set minimum time and less than the set maximum time (i.e., 
Within an effective on-time). If the result of the determina 
tion in step S215 is negative, the process proceeds to step 
S212, Where the detection information up to that time is 
initialiZed, and the process returns to step S203. 

[0043] If the result of the determination in step S215 is 
af?rmative, the process proceeds to step S216, Where the 
value of a counter for counting the number of operations of 
detecting on-times is incremented. Then, in step S217, 
maximum and minimum times are neWly calculated by 
adding margins to the detected frequency and level and the 
detected on-time in order to set neW detection parameters. 
Then, in step S218, the control unit 1 starts measurement of 
the off-time. 

[0044] In step S211, the control unit 1 determines if a 
preset number of operations of detecting on-times and 
off-times has been achieved based on the values of the 
counters for detecting on-times and off-times. If the result of 
the determination in step S211 is negative, the process 
proceeds to step S212. If the result of the determination in 
step S211 is af?rmative, information relating to the detected 
tone signal is held (When setting detection parameters, 
information corresponding to a tone to be detected is held as 
tone information), and the tone-signal detection processing 
is terminated. 

[0045] The tone-signal detection processing is executed 
according to the ?oWchart shoWn in FIG. 6. In step S102 
shoWn in FIG. 5, the control unit 1 determines if a DT (dial 
tone) has been detected in the executed tone-signal detection 
processing. If the result of the determination in step S102 is 
negative (i.e., When a DT has not been detected or a BT 
(busy tone) has been detected), the control unit 1 returns to 
Waiting processing, and executes redialing processing or 
call-error processing. 

[0046] If the result of the determination in step S102 is 
af?rmative, then, in step S103, the control unit 1 transmits 
a dial signal to the communication netWork 101, and starts 
a timer for an initial-identi?cation monitoring time period 
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(for example, 35 seconds). Then, in step S104, the control 
unit 1 determines if the initial-identi?cation monitoring time 
period has elapsed. If the result of the determination in step 
S104 is negative, then, in steps S105 and S106, a calling 
station idetifying signal (CNG) is transmitted to the com 
munication netWork 101 at a constant period (about 4 
seconds). Then, in step S107, processing of detecting a tone 
signal (the processing shoWn in FIG. 6) is executed. In this 
tone-signal detection processing, a busy tone (BT)/a ringing 
end tone (ROT)/a ringing tone (RT) output from the sWitch 
board is detected. In step S108, it is determined if a BT or 
a ROT is detected. In step S109, the control unit 1 sets the 
modem 106 to a mode of receiving a procedure signal of 
facsimile communication. In step S110, the control unit 1 
determines if a control signal for a facsimile procedure 
(NSF/CSI/DIS signal) from the communication partner has 
been received based on an output from the modem 106. 

[0047] In steps S107 and S109, a busy tone (BT)/ a ringing 
end tone (ROT)/a ringing tone (RT) output from the sWitch 
board, and a procedure signal for a facsimile transmission 
control procedure (NSF/CSI/DIS signal) transmitted from 
the facsimile apparatus of the communication partner are 
detected, respectively. When any other signal has been 
detected, it is assumed that a voice signal is detected because 
the communication partner is a person, or any other signal 
transmitted from the sWitchboard is detected, and the control 
unit 1 continues the monitoring processing. 

[0048] If the result of the determination in step S108 is 
af?rmative, the control unit 1 returns to Waiting processing. 
If the result of the determination in step S110 is af?rmative, 
the process proceeds to facsimile transmission. Thereafter, 
the processing of facsimile transmission is executed. 

[0049] According to the above-described embodiment, a 
signal of a ?rst period is detected based on a detection 
frequency, a level, an on-time and an off-time of a signal 
Which have been set as initial settings With certain tolerance 
in consideration of variations in the characteristics of the 
communication partner’s facsimile apparatus and the char 
acteristics of a communication netWork. When a signal 
conforming to the initial setting has been detected, values 
obtained by adding some margins to the frequency, the level, 
and the on-time and off-time of the signal detected at the ?rst 
period are set as neW detection parameters, and a signal of 
the next period (second period) is detected using the neW 
parameters. Hence, it is possible to improve reliability in 
signal detection, and to prevent erroneous detection due to 
a voice signal or any other control signal. 

[0050] As described above, When detecting a signal from 
a communication netWork, it is possible to perform signal 
detection corresponding to variations in the characteristics 
of the communication apparatus of the communication part 
ner and the characteristics of the communication netWork, 
and to improve reliability in signal detection. 

[0051] Furthermore, since a signal is detected using a 
modem for data communication, exact signal detection can 
be performed Without complicating the con?guration of an 
apparatus. 

[0052] The individual components designated by blocks in 
the draWings are all Well-known in the communication 
apparatus arts and their speci?c construction and operation 
are not critical to the operation or the best mode for carrying 
out the invention. 
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[0053] While the present invention has been described 
With respect to What is presently considered to be the 
preferred embodiment, it is to be understood that the inven 
tion is not limited to the disclosed embodiment. To the 
contrary, the present invention is intended to cover various 
modi?cations and equivalent arrangements included Within 
the spirit and scope of the appended claims. The scope of the 
following claims is to be accorded the broadest interpreta 
tion so as to encompass all such modi?cations and equiva 
lent structures and functions. 

What is claimed is: 
1. Acommunication apparatus for detecting a signal from 

a communication network, said apparatus comprising: 

detection means for detecting a signal of at least one 
period in accordance With preset detection parameters; 
and 

changing means for changing the detection parameters 
based on the signal detected by said detection means to 
provide changed detection parameters, 

Wherein said detection means thereafter detects a signal of 
at least one period in accordance With the changed 
detection parameters. 

2. A communication apparatus according to claim 1, 
Wherein said detection means detects a signal of at least one 
period based on a detection frequency, a level, an on-time 
and an off-time of the signal. 

3. A communication apparatus according to claim 2, 
Wherein said changing means generates the changed detec 
tion parameters based on the frequency, the level, the 
on-time and the off-time of the signal detected by said 
detection means. 

4. A communication apparatus according to claim 3, 
Wherein said changing means generates the changed detec 
tion parameters by adding predetermined margins to the 
frequency, the level, the on-time and the off-time of the 
signal detected by said detection means. 

5. A communication apparatus according to claim 1, 
further comprising means for determining that a desired 
signal has been detected When a predetermined number of 
periods of the desired signal have been detected. 

6. A communication apparatus according to claim 1, 
Wherein the preset parameters are parameters set in consid 
eration of variations in characteristics of a communication 
apparatus of a communication partner, and characteristics of 
the communication netWork. 

7. A communication apparatus according to claim 1, 
Wherein modulation and demodulation of a signal are per 
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formed for data communication, and Wherein the signal of 
one period is detected using a modem having the function of 
detecting a tone signal. 

8. A communication apparatus according to claim 1, 
further comprising means for setting detection parameters 
corresponding to a signal to be detected as the preset 
detection parameters. 

9. A communication method for detecting a signal from a 
communication netWork, said method comprising the steps 
of: 

detecting a signal of at least one period in accordance With 
preset detection parameters; 

changing the preset detection parameters based on the 
detected signal to provide changed detection param 
eters; and 

thereafter detecting a signal of at least one period in 
accordance With the changed detection parameters. 

10. Amethod according to claim 9, Wherein a signal of at 
least one period is detected in each said detection step based 
on a detection frequency, a level, an on-time and an off-time 
of the signal. 

11. A method according to claim 10, Wherein said chang 
ing step generates the changed detection parameters based 
on the frequency, the level, the on-time and the off-time of 
the detected signal. 

12. A method according to claim 11, Wherein said chang 
ing step calculates the changed detection parameters by 
adding predetermined margins to the frequency, the level, 
the on-time and the off-time of the detected signal. 

13. A method according to claim 9, Wherein it is deter 
mined in each said detection step that a desired signal has 
been detected When a signal of a predetermined number of 
periods of the desired signal have been detected. 

14. A method according to claim 9, Wherein the preset 
parameters are parameters set in consideration of variations 
in characteristics of a communication apparatus of a com 
munication partner, and characteristics of the communica 
tion netWork. 

15. A method according to claim 9, Wherein modulation 
and demodulation of a signal are performed for data com 
munication, and Wherein a signal of at least one period is 
detected in each said detection step using a modem having 
the function of detecting a tone signal. 

16. A method according to claim 9, Wherein detection 
parameters corresponding to a signal to be detected are set 
as the preset detection parameters. 

* * * * * 


